Purpose. To review the outcomes of clavicular hook plate fixation for grade-III acromioclavicular (AC) dislocation in young athletes. Methods. Medical records of 14 male and 5 female athletes aged 18 to 49 (mean, 29) years who underwent fixation with a 3.5-mm-thick, 15-mm-long clavicular hook plate for acute grade-III AC dislocation were reviewed. The visual analogue score for pain and the Constant shoulder score were assessed. Results. The mean follow-up was 4.2 years. The mean visual analogue score for pain was 1.8 (range, 1-3). The Constant shoulder score was excellent (≥90) in 14 patients and good (83-89) in 5 patients. All patients achieved range of motion equal to that of the contralateral side at week 5. Sports activities were resumed by month 6 at the latest. Conclusion. The clavicular hook plate for grade-III AC dislocation enables quick return to sports activities and achieves good-to-excellent functional outcome.
introduction Acromioclavicular (AC) dislocation is common, and up to 43.5% of athletes sustain AC dislocation after direct trauma to the shoulder. [1] [2] [3] AC dislocations can be classified into 6 grades according to the extent of displacement of the clavicle in relation to the acromion. [4] [5] [6] Grade-III AC dislocation involves complete loss of contact between the clavicle and acromion secondary to total disruption of both the AC and coracoclavicular ligaments, with loss of vertical and horizontal stability, respectively. The distal end of the clavicle is displaced superiorly, secondary to the indirect force of the arm in extension, which transmits the load to the acromion through the humeral head.
Early surgical repair for grade-III AC dislocations results in better outcome and faster return to sports activities, [7] [8] [9] although conservative treatment is also recommended. 10 The clavicular hook plate (Synthes, Bern, Switzerland) is effective for fixation of grade-III AC dislocations, [11] [12] [13] but few techniques can achieve satisfactory results in athletes. 1, 14 This study reviewed the outcomes of clavicular hook plate fixation for grade-III AC dislocation in young athletes.
MATERIALS AND METHODS
Medical records of 14 male and 5 female athletes (Tegner activity scale score, 9 to 10) aged 18 to 49 (mean, 29) years who underwent fixation with a 3.5-mm-thick, 15-mm-long clavicular hook plate for acute grade-III AC dislocation of the left (n=6) and right (n=13) shoulders between January 2007 and January 2011 were reviewed. The mechanisms of injury included direct trauma (n=13) and indirect trauma (n=6) caused by forces secondary to ligament or muscle sprains.
Patients were placed in the beach chair position under general anaesthesia with interscalene block. An approximately 6-cm incision was made at the superior end of the injured AC joint. Soft tissues were dissected until visualisation of the AC joint. The anterior and posterior edges of the acromion were located, and their midpoint was marked to guide the placement of the plate. AC dislocation was reduced, and the hook plate was placed over the AC joint. The hook was placed as posterior as feasible to ensure complete attachment to the acromion and to avoid subacromial impingement (on the supraspinatus bursa or rotator cuff) or overlapping of the hook over the AC joint (Fig.) . Conventional screws were used as the bone quality was good. Abduction, flexion, and external rotation of the joint were checked for any sign of impingement or contact between the humeral head and the hook plate. AC ligaments were not repaired. Stability and positioning of the plate and the length of screws were checked using fluoroscopy.
Postoperatively, the arm was kept in a sling for 15 days. Active exercises of the elbow, wrist, and hand, and passive exercises of the shoulder were allowed at day 3. Active-assisted exercises involving abduction and frontal elevation up to 45º were allowed at day 4, and elevation up to 90º at day 10. Pendulum exercises were allowed at day 15 as pain tolerated. Frontal elevation up to 150º and abduction over 90º were allowed at week 3, and free movement was achieved at week 4. All patients could resume their sporting activities at month 3.
The visual analogue score for pain and the Constant shoulder score15 were assessed. The Constant score comprises 35% subjective (pain and vocational activities) and 65% objective (shoulder range of movement and strength) outcome measures.15 Scores range from 0 to 100, with higher scores indicating better outcomes.
results
The mean follow-up was 4.2 (range, 1.9-6.7) years. The mean visual analogue score for pain was 1.8 (standard deviation, 0.79; range, 1-3). The Constant shoulder score was excellent (≥90) in 14 patients and good (83-89) in 5 patients. All patients achieved range of motion equal to that of the contralateral side at week 5. Sports activities were resumed by month 6 at the latest. There was no change in the angles of the hook and plate. The hook plate was removed after 16 weeks in 17 patients (with no complication). The remaining 2 patients were active sportsmen who had no discomfort and refused new surgery to remove the plate. 40% of which are due to sports trauma. 3 Surgical treatment enables restoration of AC joint anatomy, but there may be complications associated with the metallic device such as breakage and/or migration of the pins.
14 Although conservative treatment does not restore the anatomy of the joint, it enables early rehabilitation. 14, 19 Although no complications were noted in our patients, hook plates can cause disturbances over the subacromial bursa, supraspinatus tendinitis, disturbances over the plate end, acromial osteolysis, and migration of the osteosynthesis material. 20 Conservative treatment, fixation using screws or wires, and resection of the distal clavicle are associated with complications such as osteoarthritis of the AC, breakage or migration of synthetic materials, limited abduction, and pain in the anterolateral shoulder. The optimal treatment method remains controversial, owing to the lack of a homogeneous population and the various surgical techniques used. [21] [22] [23] [24] The limitations of this study were that it was retrospective in nature, and had a small sample size and no controls.
conclusion
The clavicular hook plate for grade-III AC dislocation enables quick return to sports activities and achieves good-to-excellent functional outcome.
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